Reactive oxygen species mediate doxorubicin induced p53-independent apoptosis.
Doxorubicin (DOX) is a common anticancer drug. The mechanisms of DOX induced apoptosis and the involvement of reactive oxygen species (ROS) in apoptotic signaling were investigated in p53-null human osteosarcoma Saos-2 cells. Accumulation of pre-G1 phase cells and induction of DNA laddering, which are the hallmarks of apoptosis, were detected in cells at 48 h upon DOX treatment. Furthermore, DOX increased the intracellular hydrogen peroxide and superoxide levels, followed by mitochondrial membrane depolarization, cytochrome c release, caspase-3 activation, prior to DNA laddering in Saos-2 cells. In addition, DOX treatment also upregulated Bax and downregulated Bcl-2 levels in the cells. The role of ROS in DOX induced cell death was confirmed by the suppression effect of catalase on DOX induced ROS formation, mitochondrial cytochrome c release, procaspase-3 cleavage, and apoptosis in Saos-2 cells. The catalase treatment however only suppressed DOX induced Bax upregulation but had no effect on Bcl-2 downregulation. Results from the present study suggested that ROS might act as the signal molecules for DOX induced cell death and the process is still functional even in the absence of p53.